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(57) mm) 

mm) jsis. ra^atf <s/n«> 

(ffiU, ABSc, Y. La. Ce, P 
r. Nd, Pm. Si, Eu, Gd. Tb, Dy, H 
o, Er, Tm, Yb, L u ©gfi: 0 jIfcfftS4>& < <b 
t>— «©#±Stc*-C**. ) *dW-r*ci*««i 



(2) 

1 

f t»»*> e. ft S ««tt:3t*#r Sot, Ml aSS^teM* 

D^ftl>Ci ({flU ABSc, Y, La, Ce, P 
r. Nd. Pm. Sm. Eu. Gd. Tb. Dy. H 
o, Er, Tm. Yb, L u ©S¥<fc 0 M&ti %>{l>t£ < <t 

[19*512 ] 1*389 1 CC*3*iS»5te»M£f*r*r> 
T, S«iB»^tt«*«:©*^©iffi^*iTfa-fl9^ ( 1 ) 

( 1 ) B a F X : x A 

(XBC1, Br, I *>6ft£4>&< £4>— i©^a^ 
>f*0. ABSc, Y, La, Ce, Pr. Nd, P 
m, Sm, Eu, Gd, Tb. Dy, Ho. Er, T 
m, Yb. L u©fflfJ:*3iIfcmS4>& <ti>— @©#± 20 
^7C^-C$><3. x«0<x^0. 5 ©|5H<D$:ffi-C& 
) 

[»*H3] si*^2Cc*;*ftS9bfc{*-eaor. Bflta 

XttC 1 . B r *^jl!R^n-2.d>ft< it liO^ny 

[»*B4] 19*^2 ct^sns^ft-e&o-c. frsa 

Sl£flWWb>> a y >fb»**§ttSi*f*. 
[tt*>S5 ] »*I12{C^$ftSg7fc&f TIB 30 

M 1 , m 2 , M a <jypt£< tb i ^ttWtot urM 
y><fc»*»§tt38ef*. 

M' :Ca, Mg, S r frt>m\Xtih'J>t<s: < t i>— S© 

5. 0X10" 6 ~0. 1 wt%^fTi**i&. 
M 2 : S i 0 2 , T i O z , A 1 2 Oa , I n F 3 , G 
a z O a *>6SBnSW<it-it*-9t, BUlBiW 
J3&M%#tiCttL,-CS. 0X10" 8 ~0. lwt%^ 

w^na. 40 

M 3 :Na, K, R b &h&litlZ'J>t3: < i «©7 

jw^stsot, fluisiSi^tt^mc^Lr i. o 

xi0" 5 ~0. 1 w t%^W3ft-5. 

[ f9*s 6 ] i9*« 5 jcs* 5 #1 s ss^tsm^ftr $> o 

»K*fT4d«*i. ^MIMWM 1 . M 2 Rtf 

m 3 ©£gt©£#f*fc*t-r sdw**>a«c sci 

[19*17 ] 8»*316 tc*sn*»§ttS**r*^ 50 
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r, affl$i^©M' . m 2 sc^M" (D-sftomytmctt 

[i9#JS8 ] #±fflftr§rju* y±*£g#Kb^ny> 
^b«j^S^ttm^*-e* r> r . mriasf ^ttm*tt©*s 

©fflfiSfc A ifi^m 3 ft , »^43> jfcf*©.*'^^ A # 
^T£ft «IL. ABSc, Y, La. C e , P r, N 
d, Pm. Sm. Eu. Gd, Tb, Dy, Ho. E 
r. Tm. Yb. L u ©8f «fc <*) Mltti&'Pte < t fl 
©#±Stc^-C$>?, 0 ) . *vo±ieM' , M 2 , M 3 © 

[I9*JI9 ] l»*3H8«^Sti*»«l4»*flrr*o 
r. m*ft4>'C^©M' , M 2 R£>'M 5 ©^lt©3??fc 
fttC^-rS#W*4. m^ft^ffiSHlDfOM 1 , M 2 
M 3 O^lt©^ StWfA^&l.'C 

[I9*>11 0] fH*B9(c^sn*W?ttm36f*-C*o 
r, ^ffiM«©M' . M 2 RO'M 3 ©^ft©3utf£K*t 
TS^SPjW'&CDM' . M 2 SO'M' ©^-tf-©^(* 

[n«ai n«*B8. 9x«i occ^snsat^s 

m^ftt?*-or. ««f^*tt©t|ii&©ili)SS*tfJBE-« 

SC ( i ) X'm2tiZ<t&to-e$>2>ct*ftWit-?z>ft± 
mttmr**] y ±m&mmt^ d y>{b»3R»§tta* 

[«*a i 2 ] f9*Ji i i icmzti2>tm&mft#'c$, 

ot, b?IBX«C 1 , B r*>6atRi**xS4>&< <bfc 1 

ffir;v* UihS^S^b^ay>-fb«j^»^14«*ft. 
[ I9*il 1 3 ] f»*^ 1 1 <,cm2tiZtm&mft&X:$> 
oT. BfflBA«Eu-CS>-S.C<t?r#i!(4T-S#±®^?§ 

t;u* y±S^M*{b^ay>-fb^ff^14M^;ft. 

W^^gi^'^^Kcfci^r. 89*311 ~i 3©c^rn* 
KiEtg©#±ffl^ffi r * * y ±m&mm t^af^im 

[000 1 ] 



C3) 

3 

[0002] 

tc±Z.imffl«85 5-1214 5#&$RK:§E$E<*ft 

(mm*) •cmmmmicmmt s c <t tc k> . sas^i* io 

£H&©m£Wft ftft^f*. --xvm&cDtcibicmz. 6 
fts. tts.*>*>, mmmimik'iz-Mtmvmu&mT 

ZHtifiXZh. 

[000 3] ±IB©»»t^fejSS^Sfefc <fcfttf . ft 

©Jgfic: t icmmwMy -/ ;u a &m? -5>©ct*f t, 
9iMOffiffl-f3©-e, M?^*©®^6t>W 

[0004] m&&mjtmz. mmu^mmutc^ m 

±-CtJ. ifcftrtU 0 0 - 9 0 0 n m©S5IBK$)^Jij$a^ 30 
Ki-3t3 00-5 00n mWfeSISH©)^^^* 

[0005] mMmmzmnnLjfmicm^ htnzimm 

m®k>**M*> l$Mil/t, 3£?3{*£-€-©*dBK: 

m-) hutc'gtfitm (imteMft&m) #>e> ft ■str- 
ifes, ml, Mft&m&&E.3:?m-e&2>mtsicte& 

^m&mt j: i xmm s n s&^sij* ft t>-c«^tt 40 

[0 006] »^1£&)fc#©&*#©ISII£©iS# 
fl83C'(*Jl'6ftl54'iTl»S. Cft€>(Dt,>rft©K#tt 

W&ftfcttlttRK. -e©SSt*»i^SCCi:b{«)L/rS5(«^^ 
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«-r s c i k «fc <o x-z-^^-oiwffimzmmit-r 

[0007]4tfc, WfttSttWUDlO (3S#tt:(Cffi 
b-c^ftoffiij©^®) tc«ii^. #y v— 7 ^ ;ua*>s 

[0 008 ] f^QfHWNSI'^Jl'Kffil.^nT 
*fc»«tt®*flMO«i l/ttt. 4$RB35 5- 1 2 1 4 
5^fR{ClBi£Stirt,^ (Ba, - x , M J + x ) F 
X : y A (fcfc'L, M 2 + «M g . C a , Sr, Znfc 
J:D t Cd©5W«< ifc— o. XttC 1 . Br, to 
£Z? I © 5 £4>ft < t i> — A»Eu, Tb, Ce, 
Tm, Dy, Pr. Ho. Nd. Yb, to=fcO'Er©5 
%(D$>t3:< ti> — d. ^rOXxit. OSx^O. 6. y 

«. o^y^o. 2-c*-s) <Dmim,xmio2nz>%t± 

[0009 ] ME0fE*Mfc*b>-C». *?^tt^**© 

<*: JS^m^i*©*^^©«R£tC tetfS 
£Jg. #KEuO, SW*(COCi-C«, 

[0010] UfrUtetfib. »^l4^?fcf*©s®©ti(£ 
i flt^tt«3feftO**<0tt«iSK te W -5 #±»^S©#W 

[0011] ft *». §8B#fSftgS3fc{ilB. X^MStftfCSJc 
S*»«^»'-!*^{cto»4»BWJSltt«36*36» ft 

[0012] $ R^9»1&»b6tt^»(>»«^««E 

^•^^r©^SiiSJiiJ*5-c^ft< ftofco. x^®©n 
< ft s t m o fciawijwis^-r 4 . 

[0013] 

B^»*3«*« (S/Nffl) -e^^SftSH^tt^it 
cc#Eft/c#±JB«rSr;u* V±m&mfflt»Wi'{m 

[0 0 14] 



Ct «IU AttSc, Y, La. Ce, Pr. Nd. 
Pm. Sm. Eu. Gd, Tb. Dy, Ho. Er. T 
m. Yb. Lu©f¥J;<3S«:;h£4>&< tb-m<D%i± 

[0015] 2 . BJfB 1 fcfn2tl&mm&mit»-C&-? 10 
r. mim&&&ftWOfy>b<Dm^TiE-fm. ( l ) 

■cm. z ti h \ t-gm-v $> i> c t * w& 1 1 h &±Mtffi5 r 

[0 0 1 6] — flaSC < 1) B a F X : x A 

(X«C 1 , Br. \frib,r£Z>>prj;<. tt>—m.<D>^u¥ 
>-C$>Q. A«Sc. Y. La. Ce. Pr. Nd. P 
m. Sm. Eu. Gd. Tb, Dy. Ho. Er. T 
m. Yb. Lu<DS¥J:9jI«ft.5>4>&< <h fe-«©#± 

S7c*-e&r>. x«o<x^o. 5<Dmm<D$im-v$> 

■2>„ ) 20 

3. mriB2K:^3ti-5^^r'*)or. fjiax&ic l , 

B r *>6iltR$n-2,^< ti> lS©^py>£, I <h 

{ b/% a y Wb^*S^14M:fc#. 

[00 17] 4. BUfa2(i:7r;S^^m^t > *^r. HU 

f ba « e u -e* £ c i i -r £#±Sttr£T ji^ y 
[0018] 5. mm2ic^tiz>mytw-c$>-?~c, T 

IBM 1 . M 2 . M 3 ©'>&< l-ottWftitisX^ 

[0 0 19]M ! :Ca. Mg. SrA>6SBn5'>& 

#f*iC*tLT5. 0X10- 6 ~0. lwt%^W3*l 

[0020] M 2 :SiO z . TiO z . Al, O a . 
I n F 3 . Ga 2 0 3 *P6Sifc£ft-£*i>ft < i fc-tfife 

ot, mzmR&mytmtttbx 5 . ox 1 0- e ~ 

0. lwt%^W<**i£. 

[0 0 2 1 ] M 3 : Na. K. R b #>£>jlf£Ji<E>it > £r < 40 

ttbxi. oxio- 6 ~o. iwt%M^n§ s 

[0 0 2 2] 6. BUiB5(C^§n-5®^^*<*-C&o 
t, ^#cb^l«©M' . M 2 MM 1 ©£tt©3?:ft 

te&ft-rz^mmt. mx&immw<DW . m 2 
m 3 ©^itoDm^(*{cstr z-gmm&mti: s c <t s^ut 

[002 3] 7. B?IB6K^Stl5iS^^i*-C*^ 

•c. mwmm<DM' . m 2 so*m s ©£ft©3^i*K*t 50 
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T£^P£#4i'l>©M' . M 2 SO'M 3 O^frCDm^tt 
#rSr;u* y±^ll*^ay>{b^j&^ttSbfc 

[0.0 2 4] 8. %t±%mmT)i<t>>j±m&mmt"u 

A#$W3ft ({flU AtJSc, Y. La. Ce. P 
r. Nd, Pm, Sm. Eu. Gd. Tb. Dy. H 
0. Er. Tm, Yb, L u©g¥ <£ 0 3itfft-£4>&< i; 
*>— «©#±®7C^-C*-2.o ) . frO-tlBM 1 , M 2 . 
M 3 ©ii>%< <!:& 1 ■ottP&mt{sX'gffi-?Z>Ct*m 

[0025] 9. mii8iC7f^tii,mmt^i^X&^ 
r. ^i*^M^©M' , M 2 RUM" <D-g S %\<D'£% 

mctftzsmmt, myttegmmmvw , m 2 m? 
m 3 ©£fr©tr#f£{s:*fr z^mm&mtj: z>zt 

[0 02 6] 10. SulB9 ICTjkZtl&imfeWfcW-Cib 

->r. mmmm<DM i . m 2 ss>*m 3 ©^©m^fc 

tt■?2>■£mmfttp'C■>OM , . M 2 R0>'M' ©^ir©^ 
[002 7] 1 1 . BJIB8. 9X«1 CUC^ZtlZWm 

«a ( i > -c^^nsft^r^^c i^iitmi-rs^ 
[0028] 12. BtriBi i cc^snaif^^^-r 1 

J5oT, WiBX»Cl. B r*>6i»KSn*2>fc< it 

tfrsrjb* y±a^j«*{b^ayMt!»*iW^tt»36 

[0 0 2 9] 13. firfB 1 1 tC7n3tt£tt^1£M:£&T? 
fe^-C. UIBA«Eur*4Ci«:«FafrS*iJR#. 

ffir-»u* y ijMMH^ Dy>^b»jBW^ttm*». 
[0030] 14. m&temftftz-sttmyt&mzm-? 

•SStS^^^^'^JUKfet^-r. 8*3^1 ~ i 3©^-r 

[0 03 1 ] ©#*tcj:o-CJB9l$n-5. 

[003 2] (2H(6WKteW SS36ft*lB i *'C>©^« 

( 1 ) t 1 tce^ife^i|^©S (w) fCfcl^T 1 iwOl 



(5) 



[0 03 3 ] (Wi©SI!C-5l,>r) 

[0 034] fflx.l£B a F X : E um^Xitmn^M 
*6fi£L--Cfe^$ft&f&S©7EiSl (S r. Ca, Msr) 

[0 03 5] 2 . T3$%©??£E(C,J:SIJg 
^^©^©©S^^^^Hf 5 Krg#J -Y * > 

[0 03 6] Mt&mtCimiSftH *><D#r->is +}l>z- 

T«?§SiJ A * > #»Jgtfc«J&> 6 asa«*J(c A <3 , MM 

x.^)^~^m^xmmm<D^mmitmmcmb 20 
-?-©^sfit^i^-s^c^-rs„ cft(c*fo. t*$ 

[0037] 3 . 7fm , m<Dftw$m 

*mA<DM%:#B a F X : x A£8f/&-r&7cSg ( B a . 
F. F«^©^ny>#±S7C^ (Eu, Gd, Ce) 

tc. 

[0 03 8] I*±«^%fflS^-c#^^/c&*^BJ 
(OX *> icmm 0 fcig^ Si^E©* jSWJD b tc i> © L PJ«tC 

BaFI : xA 

B a F X : x A 
M' :Ca.Mg. S r frhm&in&'prji < t i>— «© 
T)l<A<)±m&m 40 
5. OxiO" 6 ^M 1 (wt%) ^0. 1 
SfSb<« 5. OXIO' 8 SM' (wt%) ^ 
1. OxiO" 2 

J5tC*fSL<«5. 0 x l 0" 8 ^M 1 (wt%)^ 
5 . OxiO" 4 

M 2 : S i 0 2 . T i Oj , A 1 2 0 3 . InF s , G 
a 2 Oa , Fe 2 O, #>6SIitfft.S4>&< <bfe— « 
5. 0X10' ' ^M 2 (wt%) ^0. 1 

5. 0 x 1 0" 7 £M 2 (w t%) ^ 
1 . 0 X 1 0 " 3 50 
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[0039] ^Bj-cfa*g$nri^c>7c^tcoi,»r(* 
1 c poMmxi*&itiimmxr<Di><Dx-i!b2>. 
[0040] *»?a©^tt«j«w*isa+«:»SE-r53&s 

[0 04 1] C©ffe. jtmtCX-oXMffifefiMXXDR 

ftflSii* tc An % t» $ fc« «&&q j*>t sots a©* 

[0 04 2 ] 4, I CP 

1 cptcj:4##ftt. m^mmit r 1 cp«*»«hsj 

^tHJStfcS^a rjsOfJ K:8e*U**rCi»*J:9K:fT 
©fPSiCCO^T) »*»©«f't«i«/aifi««rttBS© 

ffi44>^t?©«fiS*spii;{c&i5^-r< . 

h ft ■** WB*l8#a*** I > © £ £ . S 6 ft /cm* 

fttt^B %m.W£ -ecmmtfiU tc e> *> (catf b u r 

[0 04 3] 

lMB©*±attigr 'J ±ffl^«*{b^ ci y 
^i4^*<*©^« . »*«tt©*Hi#« l i > m m 
■cuts; < . ttm<DMW&®mx'$> z-msmc x k> *> 

t<h#s$f*(A>. ^fC. TIB©— o©?gffi^^(C <fc 0 

[ 0 0 4 4 ] BP*3. K36»*'&fiBS*J 
( 1 A) 

(2A) 

M a : N a . K, R b #>6jI#ft-54>&< t fe— S 
1 . 0 x l 0" 5 ^M 8 (wt%) ^ 0. 1 
HfSL.<« 1. Ox l 0" 5 SM 3 (wt%) ^ 
1. 0X 1 0" 2 

A (AttSc, Y, La. Ce. Pr. Nd, Pm. S 
m. Eu. Gd. Tb, Dy. Ho. Er. Tm. Y 

b . l u <m J: o w&kx&'pte < 1 1> - a©»±secjR 

-e<fcs 0 ) *>e>tt •2>I¥J; l 35i«ft^ife< t &-«©# 
±SB7E^-ca,S#±Wftffi±S^)l»{b3 ^fb^^»^ 

[o 04 5 ] m' . m 2 . m 9 «, mm&wtftmmu 

r, ±ISw t%#W$ft-C^S„ T&:b*3. M' . 



(6) 

9 

M 1 , M 2 , M 3 ©^W¥#LhfB©<t*$9 tte-oX\,* 
[0 04 6] SMI : B a I 2 t A©^pyXb$5£ 

Ffb£$J*^#. z&QVtji^W&icteM 3 ©^py 
>{b«j£^#. ^e«Bt/c«Ba I 2 igg#2N 
fiUJ?S 0 < » 2 . 7 N«±©*«R*flBH- 
IMEfrmm* 5 0 'CJit±*f $ L < it 8 0 •C«±©iaiK 10 
«£f#l,ft#S6. Cft(c?£K5NJiLL «SG<«8N« 

±.<ommmtm (^by>*-^Afcb< «tju#U:& 

[0 0 4 7 ] SSiti£2 

oy>ft7 -> a «t a©^p y >itm*s 

^a*S0-CftC^«^«:«M' ©^pyXbfj*. L-T 20 

y^or-ftc^JS^cctiM 2 ©r;U3+v-F-fb^*. z 
*5 0-Cftl^-^{c«MicM 3 ©^pyXb^*^, •£ 
h?>i!)«i l/cM^p y >fbr 9 Ails*? 3 n w 
±. »*o<B4N«±©**g}R*aiSfrsjDe. ±sa 

5 0 'C«±, Sf * U < Mt 8 0 'm±<D&&im 

(omtm) ©*?§j«<tBa 1 2 

i«toB a t<Dimz-jzitimhWhmmm*>\, 

< imx.mK.mmLx&±mtfi£T)i>*i v±m&mmt 30 

±&<Dffimm£mxzm.®*7kmffi.-t>>tiftm-r sm * 
[0 048]^ A<o^ay>im(Dmmmmumt> 
#fb«) *«j«o»»p«F. Rt>mt8»{b^ (#{br>* 

~^AfclX«7;U#y£Jl©j^b$S!) ©*j§^<hBa 

1 2 ©*@«©^flnB#(cKB^$fc«»-c^»nLrfe^ 40 

[0 049] «TCC«S^ttm^<*©^3t^ffi©HifffltC-5 

JB31±S. -Tftto^. Ba I2 iA©^py>fkt * 
L-r^fctOHicM' ©Aoy^bl, -eu-CM 2 © 
y;un*-> Rb^fsHfcM 3 ^pyMb&Sr^gH** 

*»*8BM-*. tctcb, Ba I 2 ttfttf 2 N«±i ft 50 
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SJr-SK. Ba I * iia<t*Jg»ai©*tfc«:iB«EOr 
te<. £:©£#. BfMKlcfcO, 4>S©^, 7>*-T. 

imm-mwszzmmvxbj:^. c©*i§v£ (sis 
AMR) a-im&tcimstiz. 

[0 050] C0-SiSS«t}#Jn, SH*iS*l 

# >j &m<Dmtmt£ £-) ©**§&**>:/# #©^--c y 

**6§*i-Ct,»S^SB^Wfft^©*!Sf*L/l». C<DM 
®Mitm*.mmoKfcW(&~--<Dii\l l c <fc -3~C. MiB©— 
«SC < 1 A) K»STS*±Stti§T^*'J±StefelWfl 

[oo5i] ^{c. ±E©S3fe{«W8ffci§a*. an. 

a^Sffti'tcfc-^tr^^e^fatU. ^^-A-ftif 

JSB5±StJ©8SJni«:«BST-5 CiiJSftl). 

K T^5^;U'>^, 53S^->^fti'©rS^tt^H«C3t 

ft 5. «EREiaS(*4 0 0°C~ 1 3 0 0 •C©ffiH^jt^-C 
fcoT, 5 0 0 *C~ 1 0 0 0 •CCSSHj&ijffg 

B#ia«^^;ftiiififig^u©^«fi. «fisaaK*jj:-c«F*» 
e>©axtBLsaftt'«:j:r>-c4>Pft4*s, -)5s«:«o. 

[0 05 3] Mfl^i brOJ. T 

ju=f>*fx#H^©itJtt#H5i. *si>«ii>a©*^ 

-^■f bKSS^H^ft <h'©iiS7cte^HSv. *4l»«Sia 

[0 054] ±ia©*WEK J:^r aw©»±af*ffir;v 
*»;jJBt^JWMb«{b (^ay>ib) *Bfi*stt3t*{* 

[005 5 ] *^bj©-^s; ( 2 ) r-^sti2»#±s^ 

sr;i/*';±a^)i#ib^b (^py>{b) wmim& 

mftm*. t5fB©J:^«:. ^ay>-fbr>*^^A (N 
H, BrJfc»NH t CUfcBNH, I) iLn©^ 
oy>{b«J4*#*. *l/T±IB-^ (2) ©a*50 
•cft^JS^-icBM' o^aywtM. ^uryAsor 
te^Wr&iciiXM* ©r;U3*^> K^b^^j*. MfcM 3 © 
^py>{b#j£d#. -€-n^*^fi?b^©^py>{t 

r > A?Sffi*5 3 N«±©7k^«rS3^-r -s Iff 
B a 4©tfc**-StclHt 0tt*6illft»fe b < OT^^ 



(7) 

11 

c <Dmm#&ihVimvi>z*®mft htm? ztm 
[0056] ^tc. c (ommum^n u < mm? $ 

Jl#4{b^J. f lT^D^t7>t-^A (NH. B 
r*/diNH 4 C 1 SfcttNH, I) 
[0 0 5 7 ] -T&:b*S. Apy>fh7>ti^AiA© 

^ ^(cfcOM 2 ©T-^n*^ Ffb^Bj. HtcM 3 © 

a y >{bT >*- -5 A©?gK# 3 NJJt±©®Hfc A£ <fc 
^tc^py>{bT>*-^Ai7Ki©Sit*Pl^or*i 

r^^-Ji-. ^ittii^'jv-, **m&<D&mm 

[00 58] ^XK. C©-5tS^tOi?#;5ft. Si^ti 20 

x^zTkmmic. immfm (iMby^-^A. r>\> 
xv&mvmtwjt ) <D*mm.tBa 1 2 ©^K^fgi 

*-®cfi}3-r -so: 5 KfEgLfc^iifcHft-b o < bib 

(o&Aimmmicm L<9m$tix^z mm%&<tcft 

■sscitcior. M^ftrtgp^mria-M^ ( i ) tag 
su ^^M-gp mm) -fymii-m.^ (2) Kte^-r 30 

<b) ^^*<*3ulB^*S B a B *^^-r^= 
[0059] Jfctc. m^ftBtrlEft^al^. Sg£t£ 1 ©js 
•££|B]«|(c. U ■A^xMtfi&tf 

#{b3^b^Sf^t4M#<*an#e>ftS. 
[0060 ] *^k*3^^»#±^?st;u* y jjs^fe 
mmt'm yyitm&tmte&ycWoiw-tyftLmte 0 . 8 

~1 5(imWSK> .fcOSf* U< 1*1 ~8 mt* 

^fiSitt, e^F- (ISA) ©m^-il^^Ka: «3 40 
M^ic*4^-2 0 0ffi£ilD\ »fft@©«:fa&T@-C¥ 
^^fct.©-C*-5 0 

[ o o 8 i ] n. #f£wctfcs&^- (fen) 

©*>©#«$!,<. ^SS©^ (%) &2 0%&T 
©&©#i£f£t,<. #(C 1 5%JWT©4>©* 5 m>. 

[0062] mfti*m> wrniM. sas 

f*. <£tm> ^mwoi&mm&mpi'^Kitte^xm^ 
t>tiz>3Lft&tLxte&mMft*ttm, tf^x. sm^ 
*iffli^n5„ <&icmmmtmtLx<Dm.*)®.i>±.. 

dJ^14©&^->- h cc^tflni-C^&k©** 50 
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HtSI-C&O^ C©.'S^e>t/^tf-feJl'D-XT427 : -- h7 
^-O-A, #'Jx^7-A7 Jl/A. sj*y i?U>fl/7$ 

;t,A, h >J7-fef - h7 -fA-A, # -< 

(ottwmicjiixmtez-AK —mmiciz3 wm-ioo 

0(imTJb»), lX*3tR^_h©*>6. 3e>{cSf*0<« 
8 0 Mm— 5 0 Odmf&S. 

[00 64] Ch60^($fflai«ftlt*o-Ct)J: 
v YWt LXi>J:i,\ 

[0065 ] $ Cti6$fl*B, iW^ttm^*® 

ft £ S tcT? IJ1 4SW r 4> J; C». 
[0066 ] *^CC*$l,>riW^14M^JBKfflti6n 

7 >^©^t >; tf v iJ =3 4 F , * 1c\%7 =y b'T =f A©<fc ^ 

^bt*->;-r> • ^{bt'^-jb^^'; v-, sff vtji^ji 
■7— , =i< ^ i- £ >> wa-^ytf-h^u- 

[0 06 7 ] C©J:9fctt^©ifir«FK#*Ot>fe© 

r*y u-h<k©s^*j«to*!i<y^u3»>«t 
^y t*-jb^?-^-;i/<!:©2i^-c$)?). ^fe, cne> 

TmS±{CJg(S-r S C i &X- % h . 
[ 0 0 6 8 ] ST. »^14®3fc{*. «S3»±©fc«>©ffi 

[0069 ] ^HJKfflt^nSS^SfJt Itli, Wit 
«-fe'^>©$n£^6il. 9 s * X h -7 >©$P*# yi?- » 
^7-7 -f KgfcWT^fcfT^A. #'Jb'^^7-Jk 

*!yi^iSt:xju, xho-fe;i/a-x. x^jh»;1/p- 
x. ^{bt'xjU7 ; > • ^bt*— ;i/a^y v-, iteyy?- 



13 

i m&mcttu-c o . o 1 n^. 1 aasi5©i5ffl-c 

<. ^©^3i<Dgt^l^P.O. 0 3 75MO. 21 
MS©*SH#<fc»)iff*Lt>. 

[007 0] J£E*»{cteW**^W4«f§tt«3lM*i© 

BWi-rssjdwawRSEift^^jnowtt. myt&oimm. 10 

xiF*5'»£rt>Hb£»©#fl«tt i'tcj; -3 Tgft Stf. 

^Kt^^^H«fli©i68fl©0f£O'rtt. 

— 1 -^p;0- Jl*. 2-7"p;n'>' — 

f-^fti'©^ h> ; ffl^y g=-;u, itKx^;k BEK 

U> y ij^-^yy ;U&£'©x — -5=- 20 

[ 0 0 7 l ] l»JSitt«36ft»ffl^*iR©IB»K:fflC>6ft 
Z>feffl<DM£LXte. Jits-fr. x£./-;k ^v?' 
p;\*./— )i, n -^"3? y-;m©<gMT;un— r-fe 

^i7a^+ity>^©->-h>. i£&x?- 
ftKn-^^;^©ffi«U!iI»Mififiir^3-JU4 

jux--fju, x^u>^ij a— ^jUx—f-jUft 30 
4©x-7-;i/, *->P--;l/ft<!:©^#i£fb 
^5. y?u>i'n7-fK, x^u^p^-Y Fft£© 

^py Wb^b*j&fc<fctf*tt6©iS£«jft iraswe. 

[007 2] ftfc\ «&fij?fciC« > B^^ipKteWS® 

3W©#fM**fa±ai*sfc»©#tww. j&aaft 

©»^tt«3fe»B*K:*JW-5ilS^Ji^3fe^i©ra©i!S 

StjOt»li l/ttt, X-^T'J^K^ #7'P> 40 

ffimis 7 <t'©$^x * f Jl- ; 

v>x?-;U, 7^;!/^^^ F+'>x?Jl-f07 £;l>^x;*, 
fvU; i^'J a-jl^x^;!^* 'J;l>x^;U. i^a-jU 
$ rt-T^l/fc i"© -;l<$;xXf-;U ; 

-eur. h'jx^u^^un-^tryt^Sio^y 
w^iw»;x?i/>yi;3-jii am^-iMMm 



10-265774 

14 

[ 0 0 7 3 ] ft to. »^14M:ftf*JBfl§& : fij?fcit>{C > If ^ 

jWK*f-r*n«asij*aBjWbrt «rsaiiHKSi©W£ 
ira, ?$;H(i;x^k 7^;i/Ky^^ft<t*©7 

***;u«©aS«H£-tt»Mx*?^. y;a-;u^x 
fill 5 'J;Ux^;U, ^'J a — ;l/&7*?-;l/:7 £ >;;U^^ 
JUft 4© ^ >J n -;uggxx fJH?*^f e>n-2>„ 
[0 074] ±BE©<fc 5 fC IrTWKSftfcafc***. & 
CCT^M©*ffiK^i— tc^TtJ-r 6 C £ fcfc 9 §£fiJi&©*£ 

«*ji5)ssr*. coffi^Mum*. a«©!MS#e. w*. 

a. F**-?*U-F. P-JUn-*-, t-(73-ii 
-ft ir*fl!l»S C £ K J: rj ff ft 9 C 
[007 5] ^-C. 3 

C £ (c J: «5 f£*i LT , T^Jl±^©J?^ttm3fei*B©B 

wmMlmmita. fc/ifl/, C ©BJll* 5 0 TbM 5 
0 0 umfr&<Dt>W£Ll,K 

[0076] m&&&ft»mmmm<Dmmt> 
afti*©^«j^S4ffl^rtfftfcn*. is«§n/c^flj 

[0 07 7] *»M©iSQ»li«^ft^-*;V©»?tt»36 

w«!t«*i*©flai. «anwiiW^tt»*»i©»^Jt 

fK^Dt^J*!, 1 0 ym~ 1 0 0 0 Mm©ISH^ 
e>jH«nS©>W£L<. 10(im-5 0 0/imOli 

[0 07 8] 

CUttfll] «T. I?ifi«**lf -C2|E»W&«iE-r4. 
[0 07 9] Hffi^ 1 

a-Dt^A^fta^' U ^A©*f^tt^ft|f) 
BaI,*)WS(3. 5N) 2 
5 0 0 m 1 i E u I „ 7k®m (0. 04N) 125ml 

zm&mcAtitc mic&izmmtpitsrimrt 1 o o 

PDm, Na«i2 0 00 p pmfCft-SJ:^^ S r I, > 
Na I &#muit. 

[0 08 0] C©J5l&g*©SlDS«t*!8^l/ft*J6 8 
3°C-C«fflLfc 0 ^{bT>*x>i7A*j§ig (8N) 2 5 
0 m 1 ^JglESffi^fCP-^-siO^ffl^rttAl/. 
«3R«!**fi!E3ttA:. ttAISTatffiltSfi!* 1 2B# 
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n t^Attffii^ba V<t'< <) V A©tei^f# fc. 

too8i] mimomiK.j: K>®.*jtmomt. 

*«^r7k^*^#ffl»tf. 8 5 0-Ct*2B#p^tiSL-C 
a- n t A ttffisHtf 1 3 -Jffc/< V * ASblMMtt^tff 

7 w mO&H^fS/c 

[0 08 2] 98fcfHft0»m£ l/Tjfcfitnifca-BK 
^Attffi3Mba^b^3Al>-;)£tt3 4 2 g. #yx* 
f-JHSJflg (*#$»'"? > 2 0 0 ) 1 8g^>f;bxf 
Jbf r>£ h;l/x> (1:1) Sl^g««tc8SttiL. rfn 

[0 08 3] CC^«* ^-^1/- FifflUTT 
fc©% 1 0 0-Cfl 5»IBrte«|3l±r. 

[ o o 8 4 ] skk. &ta&ft$tt&£ uxy ?mmm 

lS-7-«J?;U5 7d>LF 1 00) 70 g, £WH : -/V 
fT*-r- (HWJ')l/^>c-304 1 ) 2 5g£ 
h)Vs.>- JVfUtZJVTtox—to (1:1) iS-£*§JS 

[0 08 5] C ©^*«[4±fBCD <fc 5 K b r^ffM b 

it>Ktt*L. 0$ 1 0 izm©«BW*«Wfc. «±© 

[0 08 6] ^SS«2 

ttttttftXSf < * * * ft* b fc. 
[0 08 7] %tt0|3 

^-DfO a WS^bJItt^ y $ A©»^l4m:*f*8MK 
SfcfeiC. BaBr 2 ?J<ig?& (2. 3 5N) 
2125ml<tEuBr 3 ( 0 . 0 4 N ) 12 5 

m 1 *SJSS{cA*ifc. M«cSJE««*tcC ar£S#8 
Oppm, NaSSWilOOOppm. KrSSA 3 2 0 
0 p prnKfrSJc^c^-ft^ftC aB r 2 . NaBr, 

[0 08 8] C©SJCES*©SJCES?S*S«iU&^6 8 

SiR«:SCEOte«?f«SlitWll £ BUNCO Tif^teSt* 
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[0 08 9] ih«OT 1 

a-nttJAttrSjJMba-Mb^y «5A«*«*^js6r5 

fc*CC. B a I 2 • 2H 2 (4 2 7. 2 g ) t B 

aF a *9*(175. 4 g) M'Eu 1 3 *fr3tn . 6g 

^#H**{c:r. i o o o*c4B$ramjn&i#®£u ^ 

[0 09 0 ] fS6*ifc3t#f***W$#*U ¥J*lfiS7 
io (im0936»tftfe. ±ettXflc«ffl^rlHfeMl&n 

[0 09 1 ] J:b«^2 

«>(C. B a B r 2 • 2 H 2 Ot&* (3 33. 2 g ) t B 
aF 2 f»5fi (1 75. 4g) SO'Eu I, 19*1. 6g 

*jzwwm<mcx. i i o o'C4&ffflxmmmwiL. 3. 

[0 09 2] »6ftfc»3fett*»S&MRU ¥£)«t&7 
20 ;tm©3rft&£», Ctl*ffit»-CHtt«3i|g«K:L/r 

[0 09 3] th«W3 

a- d \£V±fflSMtMt>i 'J V J>&&m*-€imrh1c 

26 GC, B a B r 2 (1. 14N)2625ml£ 

E u B r 3 (0. 04N) 125ml £Kio3§5C 

A*lfc„ C©SJ£S*©SlSe?S?r^Uife5!)56 8 3-C 
T?&T&Ofc. ^•fbTV'tx^A*^ (8N) 2 5 0m 

i*Ki£«SfiKn-5-:i<>^*fl§t»rttA0. it* 
*J*£j*3-efc. aA*$7«fc«ffl£»**2ll$ra8fcW 

ttriiHtfbllfb^ A©*g||£?#/c„ 

[0 094] ff ^tlfc*Sa«rfflt»r!(afiW3 R*CC-Cfflc 
HiMt»< ^ fP«S 0 fc. 

[0 09 5 ] _hiaHI*F!l(D^ft:ffl««^©jiO "C$> o 

[0 09 6 ] 1 
rtS)5 B a F I : x E u 

(Ba, ... Sr.) FI :zNa-xEu 
40 x=0. 002. a = 0. 0001. z-0. 001 

[0097] mmmz 

rtSP B a F I : x E u 

yfSP ( B a i - . , Sr. ) FI -ySi0 2 : z N 
a • x E u 

x=0. 0 02, a = 0. 00 0 1. z = 0. 001. 
y= 0. 0 1 

[o o 9 s] mmms 

rtgp BaFBr : xEu 

(Ba, - ., Ca.) FBr:yNa-y'K 
50 • x E u 
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0 0 0 2. 



y = 0. 000 



x= 0. 002. a = 0. 
1 . 

y ' =0. 00 0 1 

[0099] mmmomftwmf&o&M-xmt. <x<om 

wso. 2 umMTKtji^tcm&'em&tsftm- 
£. mmimyt&mmmmt itic p-e^w-r*. * 

10 

coioo] icpitj. mmmis-J^X'imtftibfr 

0 . tSX&fttefttittcm^htifc I CPU i c 

p-ms-cicp tmmftftmmzM&<£iiiU:tc to 
r-. S'J«icffl^fc«s«-b < 3 -s^i*ttfU I c p - 

^?§?R^6a'j^7c*cr<t(cif^. ft. icp<D®mu¥M 

[oioi] (mtmmg.m'**)\<<Dmmit£m) mmm 20 
1 - 3 , ttmm 1 - 3 rit^nfc&w^^^^^^ 

(s> /mms&tmt (n> . 

•6 0'C. QO^RH-ClMO^U-FSS^tt 
• 6 O'C, 9 0%RHt 1 mk(DVV- 
[0102] (»St^^&^*^©I¥«>£) 



30 



gS^*jKt^1iEE8 0 KV p©X*i?rM*tL 
fcf£. ^*JKC2 0 OmW©^i*U-"tf- (7 8 0 n 

ftz&itm (^t&* h-^ xaMTtm^fgif^R 130* 
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* 5) r§3£LT^<D&g£«'J5£Lfc. 

[0103] mmumm^^^M'mim.himm.hic 

fflS^l 0 0%<!;f S'J^©6 0*C. 90% 

tfo/cffi^S' .tor. S' /Sx l 00©fil£!gig^ 

itiii/c (&gcc^ffc#&i:fttw:i 0 0%<b&»3, ss 
[0104] • ffi^mm 

rnimt&mk^*Mtwm.K.s 0 kv p<dxuz®mi> 

fcf&> /•«*.«,«: 2 0 0 mW(D^<*U— !f- ( 7 8 0 n 

m) -c^sunbiiL. M7feft^^e>SdW3nsi@^^ 

*£3£fcg§ <&fe* h~*X*hS!B£ii^fi|l#«R 1 3 0 
5) r^kLT^©&fiS£iij;£ufc. 

[0105] ^K^jlJSUfc^7 00W3*©^oy> 

■7>y?:ffl^-c&«^^>'^;U{c^j-fc i o tiffin 

• is& s /wmmtmt N©t¥ffi 

SStM£#l^g|^*JWC^1III8 0 KV p€>Xif££M£f 0 
fcf£, ^^;UC2 0 0mW<D^mW^-1f- (7 80 n 
m) •C^L/TSjiaL, mTfeftd^eftl-fSn^ilf^^ 
3fc£^7£2f (&t&* h-^*1±S£ft1I^Si#^R 1 3 0 
5) r§:ftLT^©&S ; &$'JSLrcffi£S£U H?l«liC 
X,^5rM*f bfcfa U — If - Oft ivCSMfeSKJ: D 

i cc^-r„ 

[0106] 

[*i ] 











9BMI1 


0. 0 0 0 0 1 J£JT 


1 00% 


0. 0 00 1 




0 . 0 0 0 0 1 JUT 


1 00% 


0. 0 0 0 0 6 


IS&&0J3 


0. 0 0 0 0 HUT 


1 00% 


0. 0 0 0 0 IMT 


ffcttfljl 


0. 0 1 


65% 


0. 2 


ifctt«2 


0.007 


70% 


0. 1 5 


it*0I3 


0.006 


68% 


0. 1 4 



[0107]; 

tc&wr common o/c 0 

[0108)Kg(J, B*^*«flJUfc. Bal 

2 (3. 5mol/L 2 50 0ml), Eul 

3 (0. 2mol/K 12 5ml) SSlSfflgiCfll 



85°CiU, N H 4 F 8. Omol/K 175m 
1 . mmiC Eul 3 0. 2mol/K 1 2 5 m 1 £ 4 
2»r8SSPL/cf^ NH 4 Br : NH 4 F= 1 : KDtt 
<Db<D4. 0mol/l7K?g^. 15 0ml£18#~C 

[0109] B a F I <D*«cSWSttR* 



(11) 



13 
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*XJ»«rffll»rlH^, Eu^t«ICP-MASS * [0 110] 











Br 


I 


Eu 


Br 


I 


Eu 


5.15 


0.01 


1.00 


a0198mol 


1.00 


0.00 


0.000001 2mol 



[0 1 1 1 ] ft. ^ny>©tt?ti, m— SltfKi I 4 
1 . »~g)5^{iB r * 1 1 IstdftvmMm-CnkUtc. 

[0112] mmws io 

S r <DRt>K>ltCCa. 2*{bJ.-a fj» A©ftb9 tcj^ffc 
[0113] §«&{*]6 

S r cDR*?0tcMg. ^b^-nfc-^AcDftfrDKftHb 



[o i 1 4] mmmi 

m&/wmr&<Dx =r :/*jg < ortife ojusiw*? 

ttHl iHa. 
[0115] Stfl8 

ft o tcammnw 7 i nm 

[0116] 
[153] 













0 . 0 0 0 0 1 VXT 


1 00% 


0. 0 0 0 1 




0. 0 0 0 0 5 


1 00% 


0. 0 0 0 0 ijetf 


SBKM6 


0. 0 0 0 1 


1 0 0% 


0. 0 0 0 0 1MT 




0. 0 0 0 0 5 


1 00% 


0. 0 0 0 0 1J2TF 




0. 0 0 0 1 


1 00% 


0. 0 0 0 0 1J2TF 



[0117] 



[*4] 



(12) 



1 0-2 6 5 774 



21 



22 









A 


M 1 


M 2 


M 3 


A 


M 1 


M 2 


M* 




0.9 x 
10 s 


3.0 x 
IO" 6 




8.0 x 
10" E 


1.0 x 

10~ 3 




— 


— 




0.8 x 
lO" 3 


3.0 x 

io- 6 


2.0 x 

io- 8 


8.0 x 
IO" 6 


1.0 x 

IO" 3 




— 


— 


mm 3 


0.9 x 
IO' 3 


3.0 x 
IO" 6 




1.7 x 
10" B 


1.3 x 
IO" 3 


— 


- 


- 




1.0 x 
IO 9 






— 


1.0 x 
IO" 3 




- 






1.3 x 
IO" 3 




— 


— 


1.3 x 
IO" 3 




- 


— 


&mi3 


1.3 x 
10 s 




— 


— 


1.3 x 

10" 3 


— 


— 


— 




7.7 x 
IO" 7 


— 


— 


— 


1.0 x 
IO 3 


— 


- 


— 




0.8 x 
IO" 3 


3.0 x 
10" s 


2.0 x 

io- 3 


8.0 x 

IO" 6 


1.0 x 

10" 3 








mme 


0.8 x 
10"* 


3.0 x 

io- s 


2.0 x 
IO" 3 


8.0 x 
10" s 


1.0 x 
IO 3 










1.0 x 
10" 4 


3.0 x 
IO" 4 




1.0 x 
IO" 3 


1.0 x 
IO" 3 


1.0 x 
10 s 




1.0 x 

io- 3 


mm 8 


1.0 x 

io- B 


2.0 X 
IO" 2 




2.0 x 
IO" 2 


1.0 x 
IO" 3 


1.0 x 
IO" 4 




3.0 x 
10" 2 



[0118] {BU A, M' . M 2 RtfM 3 <ommt * 

r^^fc^L/row t%] -v&z. x. r-jBic 30 
[0 119] ±.t&mmt*iii>Wi*>fr*3:J:'>tc> 

«. jsss. w&tftmtm <n> <owa <s/n 
fit) . w&suw* m=m&^&*inzmwm&£x 



[0120] 



